The complexive abilities of 26, 28-bis-benzyloxy-25,27-dihydroxy-5, 11, 17, 23-tetra-tert-butyl-calix 
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Vol. 33, No. 6, 2010 Complexation ofDi-Benzyloxy Ether Calix [4] Arene membranes. 6 The conformation of the calixarene in these complexes is normally a cone, except when derivatization forces other conformations, as in the case of l,3-calix [4] bis-crown, which shows an alternate 1,3
conformation. 6 There is evidence of some conformational freedom for the metal complexes in solution. 8 Alkyl ketone residues have been introduced in the lower rim of calix [5] arene and calix [6] arene, 9 which show affinity for complexation of alkali metal cations. Phosphoryl and amide ligands, both at the lower and upper rim, facilitate extraction of lanthanides and actinides. 10 '"
We have recently synthesized a new calix [4] arene for ligand framework study, 26, 28-bis-benzyloxy-25,27-dihydroxy-5, 11, 17, 23-tetra-tert-butyl-calix [4] arene, Figure 1 , due to its easy synthesis. 12 The four functionality ligating groups in the lower rim of the ligand can be independently modified to increase its binding ability and make it more specific for chelating by alkali cations. 
CH2C6H5
In this work, the stability constants of alkali metal cation complexes with the ligand are determined in methanol-chloroform mixture (50/50 by volume) at 25 °C using spectrophotometric technique. The synthesized ligand in this work consists of four benzene rings, which are arranged conically, so that the hydroxy and the two benzyloxy groups form a coordination sphere where metal cations can be bound.
EXPERIMENTAL SECTION

Chemicals
The parent calixarene was obtained from Aldrich and used without further purification. The ligand was synthesized following the procedures of Taghvaei et al. 12 The solvents, methanol and chloroform (from Merck, p.a.), were used without further purification. LiCl (Merck, p.a.), NaCl (Merck, p.a.), KCl (Merck, p.a.), RbCI (Fluka, purum), and CsCl (Merck, p.a.) as the alkali cations sources were dried under vacuum at room temperature for at least 48 hours before use.
Gharib et al.
Main Group Metal Chemistry
Measurements
Absorption spectra, 260 -290 nm, were measured on Uvikon 992 UV-Vis scanning spectrophotometer with a Pentium IV computer, using 10 mm quartz cells. The system was thermostated at 25 °C by circulating water from an isothermal bath. In all cases, the procedure was repeated at least three times and the resulting average values and corresponding standard deviations are shown in the text and Tables. respectively) all in the same solvent; the UV-Vis spectrum of the mixture undergoes small changes at the proposed wavelengths,260-290 nm. However, the absorbance changes were sufficient to allow the treatment of the data by the computer program.
RESULTS AND DISCUSSION
Assuming that the absorbance of the ligand would change upon complexation with an alkali cation, we performed spectrophotometric measurements. The complex M p L q formed is characterized by its stoichiometry, ρ and q, where Μ and L represent each metal ion and the ligand, respectively. To determine the formation constant
The method of determination of formation constant has been described before. [13] [14] The absorbance, A, was measured for the solutions, as described in experimental section. For calculating the formation constants, the spectrophotometric titration data were analyzed at a wavelength in UV range that is given by
where ε Μ , e L , and e c are the molar absorbance coefficient of each metal ion, ligand, and the formed complex species, respectively. For the mass balance
where C M and C L are the total concentration of each metal ion and the ligand, respectively. Substituting eqs 1 and 3-4 into eq 2 and rearranging and canceling like terms in a wavelength where the metal ion has actually no absorbance gives:
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where Β is equal to (1
Using a suitable computer program 15 , the data were fitted to eq 5 for estimating the formation constant of eq 1. We used the Gauss-Newton nonlinear least-squares method in the computer program to refine the absorbance by minimizing the error squares sum from eq 6, The interesting curve resulting from the spectrophotometric titration of the ligand by Cs + , Li + , and Rb + , Figure 2 , shows a sharp break point when the concentrations of metal ions to the ligand ratios reaches unity, indicating the formation of stable complexes for Cs + , Li + , and Rb + . The same titration for K + shows the absorbance increase within a very small and no-significant break in the complexation curve, indicating a very low stability constant of formation. However, the spectrophotometic titration curve of the ligand by Na + displays a more continuous variation in the absorbance with concentration ratios. In this case the extrapolating of the slopes at high and low metal-to-ligand ratios correspond to 1:1 complex stoichiometry in the point of intersections. This behaviour typically indicates a less stable complex than those found for Cs + and Li + .
